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Variational

Bias
Correction




Variational Bias Correction

Cost function for 3D-Var Data Assimilation:
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€s is the random error (R) and €5 is known as observation bias or

representativeness error that is taken into account using the variational
bias correction:
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The control variables (px) include cloud liquid water (CLW); temperature
lapse rate; and the square of the temperature lapse rate.
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Variational Bias Correction
Zhu et al (2014)
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NOAA GDAS Operational System

06
045
— ges, global MEHS NOAA-18
&5 ges. g
—— anl, global
MHS MetOp-A Chan. 3
015
0
Jan 8, 2016 Jan 22,2016 Feb5,2016 Feb 19, 2016 Mar 4, 2016

Isaac Moradi (ESSIC, U Assimilation of MW WYV Channels March 22, 2016 6 /28



NASA GMAO
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ECMWF

All MHS MetOp-A Observations Assimilated MHS MetOp-A
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Issues in Variational Bias Correction?

€s = Obse + RT,. + Col.

@ variational bias correction does not distinguish between the
model error and the observations error

@ in variational bias correction, the RT and collocation errors are
counted as observations error

@ biased NWP fields or some biased observations could lead to the
over-correction of good observations

MERRA GPS-RO

Winter Summer
300 hPa
Vergados et al., AMTD, 2015
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Collocation Error

Collocation error as Collocation Error vs.
a function of distance the time difference
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Clouds and Surface Emissivity

Emissivity Filter Cloud Filter
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Radiometric

Error
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Quantifying Radiometric Error

Collocated observations Time series of the difference
from similar channels between the observations
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Level 1b MHS/AMSU-B
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Corrected MHS/AMSU-B
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Validation
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L1b Bias Correction



L1b Bias Correction
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GMAO MetOp-A MHS Tb's



GMAO Total Bias Correction
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Assimilation of

All-Weather
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Assimilation
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Black: observed, Red:
bias-corrected FG for
AMSR-E 37v. C37 is the
cloud index derived from
polarization difference (one
minus v-h all sky divided b
v-h clear) C37 varies from |
for clear-sky to 1 for
opaque clouds (Geer and
Bauer, 2010).
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Conclusions
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Conclusions

@ variational bias correction technique does not distinguish between
error sources - errors may compensate for each other

@ variational bias correction does not especially work for water vapor
channels because of large error in the NWP water vapor fields

@ more robust and physical bias correction techniques are available that
can quantify different components of the representativeness error

@ some preliminary results are presented but more work is required to
properly validate the impact of bias corrected observations on the
system
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Thank you for
your attention!
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